Identification of the subunits of GTP-binding proteins coupled to somatostatin receptors.
Somatostatin (SRIF) induces its biological effects by interacting with membrane-bound receptors that are linked to cellular effector systems via G proteins. We have studied SRIF receptor-G protein associations by solubilizing the SRIF receptor from rat brain and AtT-20 cells and immunoprecipitating the receptor-G protein complex with peptide-directed antisera against the different subunits of the G protein heterotrimer. Antiserum 8730, which selectively interacts with all Gi alpha subtypes, maximally and specifically immunoprecipitated SRIF receptor-Gi alpha complexes. To identify the subtypes of Gi alpha that are coupled to SRIF receptors, the subtype-selective antisera 3646, 1521, and 1518, which specifically interact with Gi alpha 1, Gi alpha 2, and Gi alpha 3, respectively, were used to immunoprecipitate SRIF receptor-Gi alpha complexes. Antiserum 3646 immunoprecipitated SRIF receptor-Gi alpha 1 complexes from both brain and AtT-20 cells. Antiserum 1521 immunoprecipitated Gi alpha 2 from both brain and AtT-20 cells but did not immunoprecipitate SRIF receptors from these tissues. Antiserum 1518 immunoprecipitated AtT-20 cell SRIF receptors but uncoupled brain SRIF receptor-G protein complexes. This result was confirmed with another peptide-selective antiserum, SQ, directed against Gi alpha 3. The findings from these studies indicate that Gi alpha 1 and Gi alpha 3 are coupled to SRIF receptors, whereas Gi alpha 2 is not. Even though brain and AtT-20 cell SRIF receptors were both coupled to Gi alpha, the receptors from these tissues differed in their coupling to Go alpha. Antiserum 2353, which is directed against Go alpha, immunoprecipitated SRIF receptors from AtT-20 cells, but did not immunoprecipitate or uncouple SRIF receptor-G protein complexes from rat brain. To determine the beta subunits associated with the SRIF receptor, antisera directed against G beta 36 and G beta 35 were used to immunoprecipitate SRIF receptor-G protein complexes from brain. Peptide-directed antiserum against G beta 36 selectively immunoprecipitated solubilized brain SRIF receptors. However, antiserum directed against the G beta 35 subunit did not immunoprecipitate brain SRIF receptors, suggesting that brain SRIF receptors may preferentially associate with G beta 36. In addition to coimmunoprecipitating with Gi alpha and G beta, brain SRIF receptors coimmunoprecipitated the G protein gamma subunits, G gamma 2 and G gamma 3. These results provide the first evidence that SRIF receptors are coupled to different subunits of G proteins and suggest that selectivity exists in the association of different G protein subunits with the SRIF receptor.